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CLAIMS 



Crosslinked micrijparticles of between 10 and 
300 nm in size, obtaiped by polymerization of a 

ally unsaturated polymerizable 
in that the composition of the 



composition of ethylenic 
compounds, characterized 



polymerizable c ompounds comprises : 

<C~ first componen^-R) representing from 50 to 
99 mol% of the said composition and consisting of 
isobornyl (meth) acrylate and/or norbonyl 

(meth)acrylate and/or cyclohexyl (meth) acrylate 
and/or Cardura Eip (meth) acrylate and optionally 
in combination with a C 2 -C 8 alkyl (meth) acrylate 
<g^ge ^nd componenj t^> consisting of at least one 
monomer" or oligomer comprising at least two 
ethylenic unsaturations which can undergo radical- 
mediated polymerization, the said monomer or 
oligom er being other than an allylic (meth) acrylate 
- ^ ^"^hTrd componenjtJ jr>:onsi sting of at least one 
monomer or oligomer comprising, in addition to an 
ethylenic unsaturation which can undergo radical- 
mediated polymerization, at least one second 
reactive function fl which is different from the 
ethylenic unsaturation 

of at least partial chemical 
initial functions fl into final 
functions f2 under the condition that the functions fl 
selected do not react with each other during the 
polymerization, 

with the sum of the cc-mponents A, B and C being 100%. 
2. Microparticles' according to Claim 1, 

characterized in that' they bear functions fl borne by 
the component C, which are selected from: epoxy, 
hydroxyl, carboxyl, carboxylic anhydride, isocyanate, 
silane, amine, oxazoline, and, where appropriate, 
functions fl at least partially modified into functions 
f2, selected from: (meth) acrylates, vinyls, maleates, 
maleimides, itaconates, allylic alcohol esters, 
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unsaturations based » on dicyclopentadiene, C 12 -C 22 
unsaturated fatty esters or amides, carboxylic acid 
salts or quaternary airmonium salts. 

3. Microparticles according to either of Claims 1 

and 2, characterized in that the component C is present 

between 0 and 49.5 mol% relative 
polymer izable compounds, and is 
_ycidyl (meth) acrylate, C 2 -C 6 
crylates, (meth) acrylic acid, 
de or fumaric acid, itaconic acid 
socyanatoethyl (meth) acrylate, 

2- (5-methacryloyl- 



in a molar content of 
to the sum of the 
selected . from: g 
hydroxyalkyl (meth) a 
maleic acid or anhydri 
or anhydride, 

dimethylaminoethyl djieth) acrylate, 
pentyl) -1, 3-oxazoline 
4 . Microparticlef 



according to one of Claims 1 to 

3, characterized in that the component B is selected 
from multifunctional (meth) acrylate monomers of 
functionality ranging from 2 to 6, substituted or 
unsubstituted diviny Lbenzenes and/or multifunctional 
(meth) acrylic ester oLigomers or unsaturated polyesters 
of functionality ranging from 2 to 50 and with an Mn of 
less than 2500. 

5. Microparticles according to one of Claims 1 to 

4, characterized in that the composition of the 
polymerizable compounds comprises: 

50 to 95% of a component A consisting of isobornyl 



(meth) acrylate 
and/or butyl (met 



(meth) acrylate 



and/or norbonyl 
h) acrylate 

0.5 to 10% of a component B consisting of at least 
one monomer and/or oligomer selected from: 

- di (meth) acrylates of: ethylene glycol, 
propylene glycol, butanediol, 2- 
methylpropanediol , neopentyl glycol , 
hexanediol, diol oligomers with an Mn of less 
than 2500, preferably polyethers, polyesters or 
polyur ethanes 

substituted or unsubstituted divinylbenzenes 

- unsaturated polyester oligomers or acrylated 
acrylic oligomers with an Mn of less than 2500 
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and having a number 
per mole of from 2 to 
not more than 49.5 



maleic anhydride or 
is a carboxylic anhy 
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(ff ethylenic unsaturations 
50 

mo 1 % of a component C 
consisting of at least one monomer and/or oligomer 
selected from: 

(meth) acrylic acid, rialeic, fumaric or itaconic 
acid, when fl is a carboxyl function 

Ltaconic anhydride when, fl 
ride function 
hydroxyalkyl (meth) a/crylates containing a C 2 -C 6 
alkyl or mono (meth)jacrylates of polyether- or 
polyester- or I polyurethanediol or 

polycaprolactone oligomers with and Mn of less 
than 1500, when fl /is a hydroxyl function 
glycidyl (meth) actylate, (meth) acrylates of 
epoxidized derivatives of dicyclopentadiene or 
epoxidized vinylnbrbornene (meth) acrylates or 
alkoxylated glycidyl ether (meth) acrylates or 
(meth) acrylates df epoxidized derivatives of 
cyclohexene, when! f 1 is an epoxy ' function 
isocyanatoethyl I (meth) acrylate and urethane 
mono (meth) acrylatjes derived from diisocyanates, 
when fl is an isocyanate function 
(meth) acrylates J bearing a trialkyl- or 
trialkoxysilane J group, when f 1 is a silane 
function 



with the sum A + B + C 
Microparticles 



'yl (meth) acrylate or 
(meth) acrylate, when fl 



tert- 
is an 



dimethylaminoet 
butylaminoethyl 
amine function 
2- (5- (meth) acryioylpentyl) -1, 3-oxazoline, when 
fl is a oxazoliie function 



Deing equal to 100%. 
according to one of Claims 1 to 
o, characterized in tt at they bear carboxyl functions 
fl or carboxyl functions fl which are partially or 

intlo (meth) acrylate and/or vinyl 
fumarate and/or maleimide and/or 
salt functions f 2 . 



totally modified 
and/or maleate and/ or 
carboxylic acid 
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7. Microparticles according to one of Claims 1 to 

6, characterized in that they bear egoxy and/or 
hydroxyl functions fl or epoxy and/or hydroxy 1 
functions which are partially modified into 
(meth) acrylate functions f2. 

sT Process for preparing microparticles as defined 

in one of Claims 1 to 7, characterized in that it 
comprises a step of radical-mediated dispersion 
polymerization, in non-aqueous medium which is non- 
solvent for the polymer formed, of a composition of 
polymerizable compounds as defined in one of Claims 1 
to 5, without any addition of stabilizing polymer for 
the microparticles formed, either before, during or 
after polymerization, it being possible for the said 
process to comprise, where appropriate, an additional 
step of at least partial chemical modification of the 
functions fl borne by the component C as defined in one 

of Claims 1 to 3 and 5. 

Coating or moulding or composite composition, 
characterized in that it comprises microparticles as 
defined in one of Claims 1 to 7 . 

10. Composition according to Claim 9, characterized 
in that it is crosslinkable and consists solely or 
essentially of microparticles as defined in one of 
Claims 1 to 7, comprising functions fl and/or f2 which 
are identical or different and which can be crosslinked 
between microparticles, forming at least one 
crosslinking network. 

11. Composition according to Claim 9, characterized 
in that it comprises from 0.5 to 50% by weight of 
microparticles as defined in one of Claims 1 to 7 . 

12. Composition according to one of Claims 9 to 11, 
characterized in that the said composition is a coating 
composition. 

13. Composition according to Claim 12, 
characterized in that the coating composition is a 
composition which can undergo radical-mediated 
crosslinking, comprising acrylic or vinyl mono- or 
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multifunctional monomers \and/or multifunctional acrylic 
oligomers and micropartiAles defined according to one 
of Claims 1 to 7, bearing! (meth) acrylate and/or maleate 
and/or fumarate and/or majLeimide functions f2 obtained 
from the at least partial modification of the starting 
functions f 1 . 

14. Composition according to Claim 12 or 13, 
characterized in that the coating composition is a 
composition which can undergo crosslinking by 
radiation . 

15. Composition according to Claim 13 or 14, 
characterized in that tjhe crosslinkable composition 
comprises, as acrylic monomers, isobornyl 
(meth) acrylate and/or ispdecyl (meth) acrylate, lauryl 
(meth) acrylate, 2- (2-ethoxyethoxy) ethyl (meth) acrylate, 
tridecyl (meth) acrylate, 2-phenoxyethyl (meth) acrylate, 
tetrahydrofurfuryl (methi) acrylate, and/or, as acrylic 
oligomers, at least one : acrylic oligomer chosen from: 
polyether (meth) acrylates, polyester (meth) acrylates, 
polyurethane (meth) acrylates, polycaprolactone 
(meth) acrylates, epoxy j (meth) acrylates and (meth) - 
acrylated acrylic copolymers. 

16. Coating composition as defined in one of Claims 
12 to 14, ' characterized in that it is i ntended _ to be 
applied^oj) is applied in the form of a coating on polar 
or non-polar substrates j and comprises: 

0.5 to 50% and preferably from 5 to 30% by weight 
of microparticles as defined in one of Claims 1 to 
7, bearing (meth) acrylate and/or maleate and/or 
fumarate and/or majjleimide functions f2 
50 to 99.5% by sleight of at least one monomer 
chosen from isobornyl (meth) acrylate and/or 
isodecyl (meth) acjrylate or lauryl (meth) acrylate 
or tridecyl (meth)Iacrylate 

0 to 5% by weight of C 2 -C 6 alkylenediol 

di (meth) acrylate 
the percentages being chosen such that the total sum of 
the microparticles and monomers is equal to 100%. 
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17. Coating composition according to Claim 16, 

characterized in that: 

the polar substrates kre: glass, steel, aluminium, 
silicon, polycarbonate, wood, glass fibres, carbon 
fibres, cellulose fibres, polyester or polyamide 
fibres 

the non-polar substrites are: polyolefins and more 
particularly polyethylene, polypropylene and 
ethylene/propylene /copolymers with or without 
special surface treatment, and coatings of low 
surface tens ion „ 

Coating composition accor ding to Cla ims 16 or 

is applie^ to the 



18. 
17, 



characterized in 



substrate in the form 



that ^lt_ 

f a thin film with a thickness 
of less^ than 100 microns, "preferably less than 50 
microns . 

19. Composition I according to Claim 12, 
characterized in that the said coating composition is a 
composition of aqueous dispersion of crosslinkable 
polymer, comprising reactive water-dispersible or 
water-soluble micropar tides, which participate in the 
cross linking . 

20. Coating composition according to one of Claims 
9 to 12, characterized in that the said composition is 
a composition comprising epoxidized derivatives. 

sition according to Claim 20, 
it can undergo crosslinking by UV 
radiation in the presence of a cationic photo-initiator 
and comprises micrcbarticles bearing epoxy and/ or 
hydroxyl functions f 1 

22. Coating composition according to Claim 20, 
characterized in tha : it can undergo crosslinking by 
condensation reaction with at least one second reactive 
component selected from: polyamines and/or carboxy- 
functionalized or c&rboxylic anhydride- f unctionalized 
polymers or copolymers 

23. Coating compc sition according to Claims 20 and 
22, characterized in that, when the composition can be 



21 . Coating compc 

characterized in that 
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crosslinked by condensation reaction, it comprises 
microparticles bearing Ipoxy and/or hydroxyl and/or 
carboxyl and/or anhydridef functions fl and/or f 2 . 

24. Coating composition according to one of Claims 
9 to 12, characterized in that this composition 
comprises at least onef reactive resin selected from: 
alkyds or unsaturated polyesters or saturated 
polyesters or polyamiaes or polyurethanes or polyureas 
and microparticles as /defined in one of Claims 1 to 7, 
preferably comprising functions fl and/or f2 that are 
reactive with at ledst one function borne by this or 
these reactive resin/(s) . 

25. Moulding composition according to Claims 9 to 
11, characterized An that it comprises at least one 
reactive resin selected from: unsaturated polyesters, 
dicyclopentadiene /resins, vinyl esters, epoxides and 
polyamines or / polyurethanes and polyureas or 
polyurethane-ureas and microparticles as defined in one 
of Claims 1 to [7, preferably comprising functions fl 
and/or f2 that aire reactive with at least one function 
borne by this or/ these reactive resin (s). 

26. Moulding/ composition according to Claim 25, 
character ized ip that it comprises inorganic and/or 
organicr qoiersn and/or reinforcing agents chosen from: 
glass fibres, Tglass mats, carbon fibres, cellulose 
fibres, polyestfer or polyamide fibres. 
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